Keywords: detectability analysis Marion Island mating system Mirounga leonina pinniped polygyny southern elephant seal Polygyny is a widespread and evolutionarily significant mating system in vertebrates. The southern elephant seal, Mirounga leonina, has often been cited as being extremely polygynous, thus providing an important reference point for studies on mating systems. During the breeding season, these animals form terrestrial harems in which one dominant male controls tens to hundreds of females. Our current understanding of polygynous mating systems seems to imply that, unlike males, females are not under selection pressure to adopt alternative mating strategies, and in the case of the southern elephant seal, the possibility of mating at sea has not been considered. Furthermore, elephant seal females are thought to breed annually. Using a 25-year markerecapture data set, we found that elephant seal females skipped breeding seasons, often returning to pup in the following breeding season. Females did not need to haul out on land in order to breed in the following season, thus providing evidence for mating at sea by virgin and multiparous females. Nonpolygynous, opportunistic mating at sea could be an important alternative mating strategy in a supposedly strictly polygynous species. This has implications for our understanding of elephant seal ecology, demography and behaviour and of the evolution of vertebrate polygyny in general. If polygyny does not preclude females from adopting alternative mating strategies, the term 'polygyny' may be misleading. Traditional concentration on male strategies has hampered our understanding of mating systems, in assuming that females capitulate to these strategies. We suggest similar misinterpretations could occur in other polygynous species. Ó
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The evolutionary, ecological and behavioural characteristics of species are underpinned by their mating systems (Orians 1969). In polygynous mammals, reproductive success is more variable in males than in females, and therefore competition between males for access to females is strong with only a few males gaining access to most of the females (Trivers 1972; Emlen & Oring 1977) . Under these circumstances, alternative mating strategies (such as sneak copulations where access to females by fighting is likely to be unsuccessful) have been demonstrated in several species (e.g. Shuster & Wade 2003; Caudron et al. 2009 ). However, the significance of female alternative strategies has been largely overlooked until recently (Brennan et al. 2008; Morris et al. 2010) , particularly in polygynous systems where it is assumed that it is adaptive for females to choose dominant males (Andersson 1994), or alternative male strategies function to coerce uncooperative females to mate with subordinate males.
Male alternative mating strategies have implications for the reproductive success of females. For example, in many polygynous species females are subject to harassment, either directly as males try to monopolize access to females, or indirectly because of aggressive interactions between males (e.g. Linklater et al. 1999; Cappozzo et al. 2008) . Patterns of male harassment may be an important determinant of social structure (e.g. primates: Kappeler 1997; van Schaik & Kappeler 1997; equids: Linklater et al. 1999 ) in addition to more traditional determinants such as resource distribution (Emlen & Oring 1977) . Consequently, females may not always choose to mate with dominant males and the high reproductive skew observed in polygynous mating systems may arise through dominant males monopolizing access to females, thereby restricting female choice (Reichard et al. 2005 (Reichard et al. , 2007 .
Females are thought to gain genetic benefits in polygynous mating systems by mating with the monopolizing male. Many pinniped species display behaviour where males compete to monopolize females and have traditionally been used as models of the polygynous breeding/mating system (Bartholomew 1970; Cassini 1999) . In particular, southern elephant seals, Mirounga leonina, are extremely polygynous with females aggregating in harems on land, guarded and mated by adult males at ratios (females:males) from 9:1 to 277:1, depending on the locality (e.g.
